Molecular organization and dynamics of the outer membrane of Salmonella thyphimurium mutant strains detected by frequency domain fluorometry.
The fluorescence decay of 1,6-diphenyl-1,3,5-hexatriene (DPH) in the outer membrane bilayer of two mutant strains of Salmonella thyphimurium, i.e., SH 5014 and SH 6261, at different temperatures was analyzed in terms of continuous Lorentzian lifetime distributions. The results were compared with those obtained for the free fluorophore in an isotropic nonviscous solvent. The incorporation of DPH in the outer membrane fragments resulted in a broadening of the lifetime distribution which was attributed to the microenvironmental heterogeneity of the membrane bilayer for the extrinsic fluorophore. The differences observed between the two types of membrane bilayers were interpreted in terms of a different molecular organization and, to a lesser extent, in terms of a different fluidity. The comparison between the DPH lifetime distributions obtained using two different excitation wavelengths, i.e., 280 and 350 nm, suggested that the structural organization of the membrane domains, which are richest in proteins, is almost identical in the two examined mutant strains. This observation indicates that the different susceptibility of the two mutant strains toward phagocytosis and complement-mediated lytic action may depend on the molecular organization and dynamics of the lipid regions far from those containing proteins.